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ARTICLE INF ABSTRACT

. The present study was conducted with the aim of investigating the
Received: 2024-09-21 effects of financial stability efficiency and intellectual capital on
Last Revision: 2024-11-16 | the financial stability of banks listed on the stock exchanges of Iran
Accepted: 2024-12-11 and Irag. For this research, comprehensive financial data of 22

Iranian banks and 44 Iraqi banks during the period from 2000 to

2023 were used. Machine learning approaches, spatial algorithms
and neural networks were employed for a deep and
multidimensional analysis of the complex relationships between
the financial variables. The results of this study show that machine
Parviz Piri learning models, especially Bayesian deep learning and neural
networks, have an excellent performance in predicting and
analyzing the financial stability of banks. These models are able to
Associate Professor, detect hidden patterns and non-linear relationships in financial data
Urmia University that cannot be uncovered by traditional methods. The spatial vector
. autoregression model in combination with deep learning shows that

Faculty of Economics | financial stability, efficiency and intellectual capital are the most
and Management, important factors influencing the financial stability of banks in Iran
Department of and Iraq, respectively. These results show the importance of
. . considering spatial and intersectoral dependencies in financial
Accounting, Urmia, analysis. Moreover, the hybrid spatial panel model shows the
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Iran. crucial role of capital adequacy for financial stability, while
highlighting the negative effects of bank concentration, state
Email: ownership and high financial leverage on financial stability. These

results underline the need to review policies related to ownership
structure and risk management in the banking system.
Consequently, the findings indicate that financial stability,
efficiency and intellectual capital are the most important factors
influencing the financial stability of banks. Capital adequacy also
plays an important role in this context, while bank concentration,
state ownership and high financial leverage have a negative impact
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on financial stability. These findings highlight the importance of
taking into account spatial and intersectoral linkages in financial
analysis and point to the need to review policies on ownership
structure and risk management in the banking system. Overall, this
study provides a valuable guide for policy makers and bank
managers to improve financial stability and enhance the efficiency
of the banking system in both countries. In conclusion, this study
provides a new perspective on the factors affecting the financial
stability of banks by providing an in-depth and multifaceted
analysis.

1. Introduction

The banking industry plays a crucial role in both national and global
economies as a major deposit-taking and lending institution for
businesses. An efficient banking system is essential for a country's
economic development, facilitating financial transactions and reducing
investment risks, particularly in developing countries where financial
markets are less developed. This study emphasizes the importance of
financial soundness and efficiency within the banking sector, as weak
banks can trigger financial crises. Intellectual capital (IC) is emerging as
a key factor in creating value and fostering wealth within organizations,
particularly in the banking sector. In addition, maintaining an adequate
capital ratio is essential for ensuring stability and managing risks in
banking operations. This research aims to explore the relationship
between intellectual capital, financial stability efficiency and their
collective impact on the financial sustainability of banks. It analyses how
operational efficiency and financial stability contribute to banks' ability
to manage financial resources and risks, while identifying factors that
enhance financial sustainability and the role of financial institutions in
this context. The paper is structured into sections covering the literature
review, research methodology, findings, conclusions, recommendations
and references, providing a comprehensive framework for the research.

2. Methods

In this study, we use advanced deep learning techniques and machine
learning algorithms to analyse the impact of intellectual capital on the
efficiency and financial stability of banks in Iran and Irag. Our methods
include Bayesian deep learning, sophisticated fuzzy-neural hybrid
models, model-based reinforcement learning, flow-based neural
networks, transformer networks, and large language models such as GPT
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for textual analysis of financial data. We use federated learning to ensure
the privacy of bank data, graph neural networks to analyse interbank
relationships, and multi-head attention models for different aspects of the
data. We also incorporate neo-Bayesian hybrid models, capsule neural
networks, spatial vector autoregression models integrated with neural
networks, and hybrid deep learning panel models for advanced analytics.
Our approach prioritizes a comprehensive analysis of financial soundness
influenced by intellectual capital, financial performance and stress testing
across a complex network of banking interactions, ultimately providing
insights that are critical for policy and strategic decisions in the financial
sector.

3. Results

This research investigates the impact of various factors on the
financial stability of banks in Iran and Iraq using advanced machine
learning techniques, including Bayesian deep learning, transformer
neural networks and graph neural networks. The study adopts a multi-
level approach and uses min-max normalization for data preparation. Key
descriptive statistics indicate that banks operate at an average level of
performance, with particular strengths in liquidity growth and financial
leverage. Analyses revealed that financial stability and intellectual capital
significantly influence financial sustainability, with capital adequacy and
bank size also contributing positively. Conversely, bank concentration
and financial leverage had negative effects. The combined neural
network and Bayesian model provided the most accurate predictions,
highlighting the importance of integrated methodologies. Further
research using spatial vector autoregression and hybrid spatial panel
models with deep learning revealed that capital adequacy and financial
stability are crucial for long-term sustainability. The overall findings
underscore the need to invest in intellectual capital and effectively
manage financial stability to enhance the financial resilience of banks in
these regions.

4. Discussion and Conclusion

This study examines the impact of financial stability efficiency and
intellectual capital on the financial sustainability of banks in Iran and
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Irag, using financial data from all listed banks (22 Iranian banks and 44
Iragi banks) from 2000 to 2023. The main objective is to explore the
relationship between intellectual capital and financial stability efficiency,
and their role in the financial sustainability of banks. Using machine
learning approaches, including Bayesian deep learning, transformer
neural networks and graph neural networks, this research aims to identify
complex relationships between different financial variables. A key
challenge in international comparative financial studies is the difference
in currency units and the impact of currency fluctuations. To address this,
arbitrage concepts and normalization techniques such as min-max scaling
have been used. Descriptive statistics suggest that banks in both countries
are in an average financial condition, highlighting the need for further
improvements in financial stability and operational efficiency. The
results highlight the importance of machine learning models in analyzing
the financial sustainability of banks, and show that hybrid models,
especially those combining neural networks and Bayesian methods,
achieve superior predictive performance. Financial stability, efficiency
and intellectual capital were identified as the key factors influencing
financial sustainability, with high bank concentration, state ownership
and financial leverage having a negative impact on sustainability. The
study emphasizes the need to improve regulatory frameworks, encourage
innovation and enhance training programmers for bank staff to promote
financial sustainability in both countries, ultimately contributing to a
more cohesive banking network able to withstand economic fluctuations.

Keywords: Intellectual Capital, Financial Stability Efficiency, Financial
Sustainability, Neural Networks, Spatial Panel, Machine Learning
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